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Note: All chemicals were used without any purification procedures. Reaction conditions: furfural (1 mmol), formalin (5 mL), catalyst (1 mmol), time (12 h), temperature (363 K), stirring (500 rpm). Reaction conditions: eluent, furfural (14 mmol)/formalin (70 mL) mixed solvent; catalyst bed, Amberlyst-15 (800 mg) in a SUS tube (100 mm × φ5) at 363 K; flow rate, 0.04 mL/min. Reaction conditions: eluent, furfuryl alcohol (10 mmol)/formalin (50 mL) mixed solvent; catalyst bed, Amberlyst-15 (400 mg) in a SUS tube (50 mm × φ5) at 363 K; flow rate, 2 mL/min.
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Figure S1
Example of HPLC chart at HMF production from furfural in formalin.
Note:
The peak for formic acid (FA) was obtained at 17.25 min under this HPLC condition. (363 K), stirring (500 rpm).
Note: Peak area of both levulinic acid (LA) and formic acid (FA), the products of acid-catalyzed HMF hydrolysis, were increased with reaction time, however these yields were not determined accurately owing to the overlapping with formaldehyde ( Figure S1 ). 
